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1
WIND-POWERED IMPELLER-MIXER

BACKGROUND AND SUMMARY OF THE
- INVENTION

The invention relates to wastewater treatment sys-
tems and in particular to wastewater treatment systems
in which conversion of organic wastes and light energy
to glucose takes place. Specifically, the invention re-
lates to a complex system in which wastewater and
- other associated discharges are treated anaerobically
and aerobically in 4 tank complex system where waste
organics are reduced to inorganic forms available for
algal culture in the uniquely designed rapld growth
tanks.

This invention is an improved component of a pend-
ing application of the present invention for a Controlled
Natural Purification System for Advanced Wastewater
Treatment and Protein Conversion and Recovery, Ser.
No. 95,969, filed Nov. 20, 1979.

In the operation of controlled natural purification
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systems for advanced waste water treatment and algae '

farming, the process operates through a complex series
of tank means. In the last stage of the system various
configurations of tanks are used. This last stage is re-
terred to as the A-6 tank stage, particularly as provided
in the referenced copending patent application.

Another descriptive term for these A-6 tanks in the
controlled natural purification system is algae growth
reactors, as they are involved in the last stage of algae
growth, particularly when part of a system used in algae
growth farming.

In the last stage of the process, various means are
used to provide controlled liquid mixing and quies-
cence. The wind-powered impeller-mixer of this inven-
tion 1s an improved means to obtain that mixing and is so
constructed so that when the impeller-mixer is not
needed it can be stopped, such as during periods of
culture-liquid quiescence decanting operations, draw-
down and recovery of primary algal concentratlen, and
any similar such operations.

Normally such impeller-mixing operatlons may be
operated by energy means provided from an external
source, such as an electrical current to operate an elec-
~ trical motor to turn the impeller. This invention pro-

‘vides an improved means for energy conservatlen by

utlllzmg wind power. |

The wind-powered impeller-mixer is a ‘wind-driven
rotor which drives a submerged impeller on a vertical
shaft. o

Coupled with this basic structure is a solenoid-
- operated clutch to engage and disengage the impeller.

Also coupled with the basic structure is a motor-gen-
erator and battery storage system. A generator to pro-
duce electrical energy for battery storage when the

wind is blowing and turning the impeller-mixer and the

motor, operated from the battery system, to drive the
impeller-mixer, if needed, when there is little wind or
when the wind is not blowing. A standby electrical
connection to a separate electrical source, for emer-
gency use, may be used in case of long periods of little
or no wind, or in case of insufficient battery current at
any time.

When the impeller-mixer is not needed, such as dur-
ing periods of culture-liquid quiescence, decanting,
drawdown and recovery of primary algal concentra-
tion, the impeller-mixer may be declutched so the wind-
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‘powered system may continue to eharge the battery
system. |

When the impeller-mixer is in use during moderate to
high wind velocities, the battery charging system can
also be operated by means of the excess of wind-power
available over and above that required for opening the
impeller-mixer.

The impeller-mixer enhances algal growth by con-
trolling the mixing to achieve a maximum number of
algal cells in an optimum exposure to light and dark in
accordance with hourly, daily, and seasonally changing

_COHdItIOIlS of solar insolation.

The impeller-mixers are set to impart a rad1a1 vector
thrust to the culture liquid in relation to the normal
peripheral circulation in the algae growth reactors. This
radial vector thrust to the culture liquid along the bot-
tom of the algae growth reactor gives a uniform mixing
throughout each of the nodes of the algae growth reac-
tor where a plurality of the impeller-mixers are in-
stalled.

It 1s to be understood that, although this invention is
for a wind-powered impeller-mixer to mix a culture
liquid 1n an algae growth reactor, this impeller-mixer

- may be used for other mixing purposes and that all such -
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impeller-mixing uses are within the scope and intent of
this invention.

It 1s, therefore, an object of the invention to provide
an impeller-mixer that is wind-powered for energy con-
servation. | o

It is another object of the invention to provide a
wind-powered impeller-mixer for use in mixing culture

liquids in algae growth reactors.
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It 1s also an object of the invention to provide a wind-
powered impeller-mixer that can be declutched when
mmng 1S not required.

- It 1s still another object of the invention to provide a
wind-powered impeller-mixer that additionally gener-
ates power for battery storage for use when wind is
insufficient to operate the impeller-mixer.

It is yet another object of the invention to provide a
wind-powered impeller-mixer that additionally is oper-
able from battery storage power when wind is insuffi-
cient to operate the impeller-mixer.

It 1s yet still another object of the invention to pro-
vide a wind-powered impeller-mixer wherein the mo-
tor-generator and battery storage system 1s carried on
the wind rotor means. | |

Further objects and advantages of the invention will
become more apparent in the light of the following
deserlptlon of the preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 1 is a plan view of a wind-powered 1mpel]er—
mixer;

FIG. 2 1s a partial cross sectional view of a wind-
powered impeller-mixer.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings a wind-powered impeller-
mixer 1s shown at 10. The wind-powered impeller-mixer
10 consists of: a fixed center mast 12 set in base means
14; at least two wind rotor vanes 16 affixed to a cen-
trally located torque tube 18, said torque tube 18 rotat-
ably centered around said fixed center mast 12; an upper
cllutch plate means 20 rigidly affixed to the lower-most
end of said central torque tube 18 and the exterior bot-
tom surface of said wind rotor vanes 16 and rotatable
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around said fixed center mast 12; a solenoid 22 rigidly
affixed to said fixed center mast 12 below said upper
clutch plate means 20; an armature means 24, said arma-
ture means 25 being slidably mounted on said fixed
center mast 12 below said solenoid 22; an impeller
means 26 rigidly affixed to the lower end of an impeller
carrier means 28, said impeller carrier means rotatably
mounted around said fixed center mast 12 and sup-
ported on a carrier bearing 30 located on an uppermost
surface of said armature means 24; said impelier carrier
means 28 serving as a housing around said solenoid 22
and armature means 24 and having a lower clutch plate
means 32 on the uppermost side of impeller carrier
means 28. |

Coupled with the wind-powered impeller-mix 10 1s a
motor generator means 34 affixed to the upper plate 36
of one of the wind rotor vanes 16. A gearing system of
a large gear 38 rigidly affixed to the fixed center mast 12
and a small gear 40 affixed to the shaft 42 of the motor
generator means 34 operate to rotate the shaft 42 as the
- wind rotor vanes 16 rotate about the fixed center mast
12. |

Batteries 44 are affixed to the lower plates 46 of wind
rotor vanes 16. Thus, current generated by the genera-
tor action of motor-generator means 34 can be stored in
batteries 44 by direct wiring without the need for slip
rings or any other special current collector distribution
means. An overcharge regulator 47 protects the motor
generator battery system. The overcharge regulator 47
is affixed to the upper plate 36 one of the wind rotor
vanes 16. |

When the impeller carrier means 28 is in the de-

clutched position, as shown in FIG. 2, the armature

means rests on an armature down stop 48 which s rig-
idly affixed to the fixed center mast 12.

The central torque tube 18 is movably centrally lo-
cated around the fixed center mast 12 by the upper
bearing 50 and a lower bearing 56. The wind rotor
structure, composed of the plurality of wind rotor vanes
60 affixed to the central torque tube 18, rests upon and
rotates on said upper bearing 50, through the internal
collar 52 of torque tube 18 when the wind-powered
impeller-mixer 10 is in the declutched position as shown
in FIG. 2. The bearing 50 rests upon and is supported by
a collar 54 rigidly affixed to the fixed center mast 12.

When the impeller carrier means 28 is engaged with
the upper clutch plate means 20, as hereinafter de-
scribed, there i1s an upward thrust force that is absorbed
by the lower bearing 56 which bears against a lower
internal collar 58 of torque tube 18. The upward thrust
movement is limited to the distance moved by the arma-
ture means 24 to make contact engagement with the
solenoid 22 when the solenoid 22 is energized.

When in the *‘clutch engaged mode” the rotor struc-
ture, composed of the plurality of wind rotor vanes 69
affixed to the central torque tube 18 rests upon the
lower bearing 56 through the lower internal collar 38.
In turn, the load of the aforementioned rotor structure,
through the clutch engagement of upper clutch plate
means 20 and lower clutch plate means 32, is transmit-
ted to the carrier bearing 30 through internal collar
means 60 rigidly affixed to the internal surface of 1mpel-
ler carrier means 28.

Each wind rotor vane 16 of the wind rotor structure
1s formed in a cup-like arc with the top and bottom ends
of the arc-like surface covered or enclosed by an upper
plate 36 and a lower plate 46 rigidly affixed to the edges
of the cup-like arc. The vertical height may be any
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height as needed for power. As can be seen in FIGS. 1

and 2, the cup-like arcs partially artically overlap each
other.

It is to be understood that where collar-like members
52, 54, 58, and 60 are said to be rigidly fixed, they may
be integral with the component to which they are rig-
idly fixed, such integral structural means being within
the scope and intent of this invention.

It is also to be noted and understood, that for assem-
bly purposes, the central torque tube 18 and the impeller
carrier means 28 may be structured in a plurahty of
parts or sections, such plurality of parts or sections for
assembly purposes is within the scope and intent of this
invention.

The impeller means 26 is shown with two blades 1n
FIG. 2, it is to be understood that a plurality of blades
is within the scope and intent of this invention.

It is also to be understood that within the scope and
intent of the invention, the impeller means 26 may be
separately mounted from the impeller carrier means 28
and geared thereto to permit a plurahty of impeller
positions from the horizontal to the vertical.

It is also to be understood that the wind rotor struc-
ture, described hereinbefore for the impeller-mixer op-
eration, i1s also applicable to water wheels, for power
purposes, used in the referenced copending application
for a controlled natural purification system for ad-
vanced wastewater treatment and algae forming.

The direction of rotation of the wind rotor vanes 16
1s indicated in FIG. 1 by arrow 62.

As the wind rotor vanes 16 rotate in the wind and
rotate the impeller means 26, when clutch engaged, the
liquid 64 is drawn downward by the shape and configu-
ration of the blades of the impeller means 26 into a
deflector means 66. A flow direction housing 68, which
is part of the base means 14 and the deflector means 66,
directs the flow of the liquid 64 in a predetermined
direction across the floor 70 of the tank system in which
the wind-powered impeller-mixer 10 1s installed. |

The combination of base 14, with the associated de-
flector means 66 and the flow direction housing 68 are
suitably affixed to the floor 70 of the tank system, thus
anchoring the wind-powered impeller-mixer 10 1n
place.

Wiring to the solenoid 22 in suitable waterproof con-
duit may be directed through the fixed center mast 12 as
shown in FIG. 2. )

For comparative purposes, the liquid 64 is shown at a
level 74 in relation to the impeller means 26 and impel-
ler carrier means 28. The operation of the wind-pow-
ered impeller mixer 10 is outlined below.

When the liquid 64 is to be redirected as part of the
controlled natural purification process, the solenoid 22
is energized by a current through the wiring 1n conduit
72 from an external power source.

The solenoid 22 and the armature means 24 are cylin-
drical-like in configuration and surround the fixed cen-
ter mast 12. The solenoid 22 being affixed to the tixed
center mast 12 and the armature means 24 being slidably
located below the solenoid 22 on the fixed center mast
12. |
- The energizing of solenoid 22 draws up the armature
means 24 to the solenoid 22 on the fixed center mast 12.
As the armature means 24 moves upward the carrier
bearing 30 also moves upward. The rising carrier bear-
ing 30 raises the internal collar means 60 and with it the
impeller carrier means 28.
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“As the 1mpe]ler carrier means 28 moves upward, the
lower clutch plate means 32, which is. part of the impel-

ler carrier means 28 assembly, engages the Upper clutch

plate means 20. It is to be understood that the clutch
- engagement of the upper and lower clutch plate means

20 and 28 respectively may be a friction-type clutch

engagement, a positive contact-type engagement, or
any other suitable clutch engagement known in the art
‘and fitted to the structure of this invention. -

As the wind blows it provides a pressure against the
- interior cup-like side of the wind rotor 16 which is
directly exposed to the wind. The wind, thereby, forces
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the plurality of the wind rotor vanes 16 to rotate in the

direction 62 about the fixed center mast 12. This rota-
tion of the wind rotor vanes 16 is thus the total assembly
of the wind rotor system which is composed of the wind
rotor vanes 16, the central torque tube 18 and upper
clutch plate means 20. |

As the upper and lower chutch plate means 20 and 32
- are engaged, as hereinbefore described, the rotation is
imparted through the impeller carrier means 28 to the
impeller means 26. As described hereinbefore, as the
impeller means 26 rotates the liquid 64 is drawn down-
- ward through the deflector means 66 and redirected out
through the flow direction housing 68 across the floor
70 of the tank system. The direction of flow of liquid 64
1§ shown by arrows 76. |

As the wind-powered 1mpeller-means 10 operates,
the rotating wind rotor vanes 16 also generate a current
through the action of the motor generator 34 as de-
- scribed hereinafter.

‘The motor generator 34, affixed to the uppermest
side of the upperplate 36 of one of the wind rotor vanes
16 transcribes a circle around the fixed center mast 12.
As this circular motion of the motor generator 34 con-
tinues, the small gear 40 on the shaft 42 of the motor

generator 34 1s turned and rotated by its tooth engage-

- ment with the fixed large gear 38 which is fixed to the
fixed center mast 12. The small gear 40 more or less
rolls around the large gear 38 in its tooth engagement as
it rotates in the aforementioned circle. In this manner
the motor generator set 34 acts as a generator and gen-
erates a current.

The aforementioned generated current is transmltted
to the plurality of storage batteries 44 by electrical wir-

. Ing, not shown, for storage for future use. The storage

batteries are supported on the rotating wind rotor vanes
16 from the lower plate 46 of the wind rotor vanes 16.
An overcharge regulator 47, suitably connected to the
‘battery charging system, protects the storage batterles
form damage.
- When the liquid 64 in the tank is to be decanted or
otherwise processed as part of the controlled natural
purification system as hereinbefore mentioned, the im-
peller action must be stopped. The solenoid 22 is deen-
ergized and the armature means 24 drops away from the
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‘solenoid by gravity action. As the armature means 24
drops down, the impeller carrier means 28 also drops -

down by gravity action, thus disengaging the clutch

action of the upper and lower clutch means 20 and 32
respectively. As the clutch disengagement takes place
the impeller 26 stops rotating along with the disengaged
impeller carrier means 28. |

Even though the clutch action has been disengaged,
the aforementioned current generating continues as the
wind continues to rotate the wind rotor vanes 16.

When ever the wind is very light or nil the rotation
can be continued in order to rotate the impeller, when

63 .
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connected through clutch engagement, by use of the

stored electrical energy in the batteries 44 to operate the

motor of the motor generator set 34, For emergency,
such as.in a prolonged light wind or no wind situation,
an extemal power source may be used to operate the
motor of the motor generator set 34 if the battery 44
power is exhausted. | |

It is to be understood that the materlals for the wind
rotor vanes 16 may be light weight metal, plastics, or
any other suitable material. Other parts may be metal,
plastics, or suitable materials, depending upon the char-
acteristics required for the element or component in-
volved. The light weight materials are suggested as
most desirable for the rotating parts in order to obtain
the best use of the wind power available. However, it is
to be understood that any suitable material is within the
scope and intent of the invention. - |

As can be readily understood from the foregoing
description of the invention, the present structure can
be configured in different modes to provide the ablllty
to operate an impeller-mixer by wind-power.

It should be noted that various applications of the
wind motor and clutching device, motor-generator and
battery storage complex can be made to power other
devices, such as the horizontal-axis waterwheels.

It should be further noted that the wind impeller-mix-
ers facilitate the air to water transfer of atmospheric
oxygen and carbon dioxide by drawmg air down and
diffusing it in the water.

Aceordmgly, modifications and variations to which
the invention is susceptible may be practiced without
departing from the scope and intent of the appended
clalms -

What is claimed is: |

1. A wind-powered impeller-mixer, comprlsmg

_ a center mast member;

a wind rotor structure, said wind rotor structure
‘being rotatable located around said center mast
member; -

a solenoid means, said solenoid means being affixed to
said center mast member and having an armature
means, said armature means being slidably loeated

~ on said center mast member;

an impeller. structure, said impeller structure being

~ rotatably located around said solenoid means and
below said wind rotor structure; and |

a clutch means, said clutch means being located be-
tween sald wind rotor structure and said impeller
structure, separate parts of said clutch means being

- affixed to said wind rotor structure and to said
impeller structure.

2. The wind-powered impeller-mixer as recited in

claim 1, and additionally, a base means, said center mast

member being rigidly affixed to said base means for
support, said base means being suitably affixed to the
surface upon which it rests. |

3. The wind-powered impeller-mixer as recned in
claim 1, wherein said wind rotor structure consists of a
central torque member and at least two wind rotor
vanes affixed to the exterior surface of said central
torque member.

4. The wind-powered impeller-mixer as recited in
claim 3, wherein said central torque member is a hollow
cyhindrical tube-like structure, said central torque mem-
ber being centrally located and rotatable around said
center mast member, said wind rotor vanes each being
formed in a cup-like arc and having upper and lower
plate members affixed to the arc-like edges of said cup-
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like arc, said cup-like arcs affixed to exterior surface of

said central torque member partlally overlap eaeh-

other.

5. The wind- powered impeller-mixer as recited ‘in
claim 1, wherein said solenoid means 1s cylindrical-like
in configuration and centrally located on and rigidly

affixed to said center mast member, said armature means

being cylindrical in configuration and located below
sald solenoid means. |
6. The wind-powered impeller-mixer as recited in

claim 2, wherein said impeller structure consists of an
impeller carrier means and an impeller means, said im-

peller means being affixed to. said impeller carrier

means. |
7. The wind-powered impeller-mixer as recited In

claim 6, wherein said impeller carrier means is cylindri-

cal-like in configuration and hollow, said cylindrical-
like configuration being so shaped so as to surround and
enclose said solenoid means and said armature means,
thereafter said 1mpeller carrier means being extended to
provide a carrier support for said impeller means to be
affixed thereto at the distal end thereof, said impeller
means consisting of at least two blades, said blades being
- configured so as to draw a liquid downward and there-

through when operated by the wind- powered wind
rotor structure. |

8. The wind-powered impeller-mixer as recited in
claim 1, wherein said clutch means consists of an upper
clutch plate means and a lower clutch plate means, said
upper clutch plate means being affixed to the lower
external surface of said wind rotor structure, and said
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lower clutch plate means being affixed to the upper

external edge of said impeller structure.

9. The wind-powered impeller-mixer as recited in
claim 8, wherein said clutch means is a friction-type
clutch for engagement.

10. The wind-powered impeller-mixer as recited in
claim 8, wherein said clutch means is a positive contact-
type clutch for engagement. -

11. The wind-powered impeller-mixer as rectted 1n
claim 4, and additionally a first and second bearing
means, said first and second bearing means serving to
centrally locate said central torque member around said
center mast member, said first bearing means further
- serving to support said wind rotor structure when said
clutch means is disengaged said second bearing mem-
ber further servmg to take vertical thrust when sald
clutch means is engaged. -

12. The wind-powered impeller-mixer as recited in
claim 11 wherein said first bearing means 1s supported
by a collar means on said center mast member and said
central torque member transmits load to said first bear-
ing means by an internal collar means in said central
torque member. |

13. The wind-powered impeller-mixer as recited in
claim 11 wherein said second bearing member transmats
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8
vertical thrust through an internal collar means in said
central torque member. - | :

14. The wind-powered 1mpeller-m1xer as recited in
claim 7 wherein said armature means is supported dur-
ing clutch means disengagement by a stop means, said
stop means being rlgld]y affixed to said center mast

- member.

15. The wind-powered impeller-mixer as recited in
elalm 14, and additionally a third bearing means, said
third bearing means being supported by said armature
means, said third bearing means serving to centrally
locate said impeller carrier means around said solenoid
means and further to support said impeller carrier
means. o

16. The wind-powered impeller-mixer as recited in
claim 15, and additionally, an internal collar in said
impeller carrier means, said internal collar transmitting
load of said impeller carrier means to said third bearmg

means and further, said internal collar means serving as

means to raise impeller carrier means to facilitate clutch
engagement when said solenoid is energized to raise
said armature means, satd armature means thereby rais-
ing said third bearing means and thereby raising said
impeller means through said internal collar means in
said impeller means. |

17. The wind-powered 1mpel]er-m1xer as recited in
claim 7 and additionally a deflector means and a flow
direction housing, said deflector means and said flow

-direction housing being integral with said base means,

said deflector means serving to funnel liquid to said
impeller means being drawn downward by said impeller
blades when operating, said liquid thereby be dis-
charged into said flow direction housing for directional
flow.

18. The wind-powered 1mpeller mixer as recited In
claim 4 and additionally, a motor-generator means, said

motor-generator means located on and affixed to the

topmost surface of one of said wind rotor vanes, said
motor-generator means having a shaft therein.

19. The wind-powered impeller-mixer as recited in
claim 18 and additionally a first gear and a second gear,
said first gear being rigidly fixed to the top of said cen-

“ter mast member, said second gear being affixed to said

shaft of said motor-generator and meshmg w:th said
first gear. - - a

20. The wind-powered impeller-mixer as recited ‘in
claim 19 and additionally a storage battery means, said
storage battery means being affixed to and supported by
the lowermost surfaces of said wind rotor vanes, said
batteries electrically connected to said motor- generator
means. -

21. A wind-powered- 1mpe]]er—m1xer as reczted in
claim 1, and additionally a device mechanically coupled
to said rotatably located impeller structure and ar-

ranged to be powered thereby.
% k. ok k%
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